Why do species exist some places but not others? This question arguably lies at the core of ecology and evolutionary biology, and a number of hypotheses have been put forward to explain the remarkable diversity in geographic range and distribution among species. The niche breadth hypothesis -that evolved increases in environmental tolerance permit larger geographic ranges than species with more narrow tolerances -is generally well-supported (Slatyer et al. A recent meta-analysis found widespread support for the niche breadth hypothesis (Slatyer et al. 2013) , but notably only a small fraction of the studies considered report on organismal physiological tolerances. Most studies rely on environmental niches, or the associations between occurrence and habitat characteristics, to infer environmental tolerance, rather than directly measuring physiological tolerance in the field or laboratory. Of the studies that have examined physiological tolerances, it appears that while the relationship between physiological tolerance breadth and range size is well-supported across diverse systems (e.g. in diving beetles, (Calosi et al. 2008 (Calosi et al. , 2010 , and monkeyflowers, (Sheth and Angert 2014)), a meta-analysis of latitudinal range extent and thermal tolerance breadth for 142 species revealed a much stronger Brevia
A recent meta-analysis found widespread support for the niche breadth hypothesis (Slatyer et al. 2013) , but notably only a small fraction of the studies considered report on organismal physiological tolerances. Most studies rely on environmental niches, or the associations between occurrence and habitat characteristics, to infer environmental tolerance, rather than directly measuring physiological tolerance in the field or laboratory. Of the studies that have examined physiological tolerances, it appears that while the relationship between physiological tolerance breadth and range size is well-supported across diverse systems (e.g. in diving beetles, (Calosi et al. 2008 (Calosi et al. , 2010 , and monkeyflowers, (Sheth and Angert 2014) concordance between latitudinal range and tolerance breadth in marine systems compared with terrestrial systems (Sunday et al. 2012) . One important challenge in interpreting the analyses of range size and tolerance breadth -especially the potentially more complex relationship in terrestrial systemslies in the nature of the data and statistical analyses themselves.
Many studies do not formally account for shared evolutionary history among species (i.e. using phylogenetically independent contrasts or phylogenetic least squares models rather than taxonomic affiliation), are focused at regional scales, or draw conclusions based on a single endpoint of tolerance rather than tolerance breadth (Kellermann et al. 2012, Figure 1 . Relationships between aspects of geographic range and thermal tolerance. Range size versus (a) thermal tolerance breadth; (b) upper thermal tolerance; (c) lower thermal tolerance. Panel (d) shows range size versus the latitudinal position of the centroid of the geographic range. The 95% confidence ellipse of the correlation between phylogenetic independent contrasts for thermal tolerance and range size is overlaid on the data for individual species. Color shading of points corresponds with increasing values of thermal tolerance breadth (purple to yellow) and is consistent across all panels. Gray shading of the points and confidence ellipse indicates values for upper tolerance from an expanded dataset, which is broader than what is available for lower tolerance, and as a consequence, tolerance breadth. Bates et al. 2013) . This final issue is especially important, as there is much greater interspecific variation in lower tolerances of key environmental variables like temperature than in upper tolerances (Addo-Bediako et al. 2000) .
Ants are an ideal taxon to ameliorate these limitations as their geographic ranges are well characterized, their physiological tolerances of high and low temperatures are available at a global scale, and phylogenetic hypotheses for their evolutionary history are well-supported. We were able to obtain estimates of geographic range size and thermal tolerance breadth for 41 species across 22 genera and 6 continents; and 91 species from 38 genera for a taxonomically expanded dataset that included just the upper thermal tolerances (availability of lower thermal tolerances is the limiting factor for replication in thermal tolerance breadth). After accounting for shared evolutionary history (Supplementary material Appendix 1), we detected a strong positive relationship between range size and thermal tolerance breadth ( Fig. 1a ; r S and 95% CI = 0.58 [0.33,0.76], p = 0.00011, df = 38). This pattern appears to reflect substantial losses in cold tolerance with modest to no gains in heat tolerance among species with restricted ranges (Fig. 1b, c ; lower tolerance r S and 95% CI = -0.44 [-0.66, -0.15] , p = 0.0048, df = 38 versus upper tolerance on the same dataset r S and 95% CI = -0.077 [-0.38, 0.24] , p = 0.64, df = 38; using an expanded dataset, we were however able to detect modest gains in heat tolerance among species with restricted ranges r S and 95% CI = -0.26 [-0.44, -0 .056], p = 0.014, df = 88). Further, smaller range sizes were associated with more equatorially positioned geographic ranges, and each of these variables was associated with narrower tolerance breadth (Fig. 1d , Supplementary material Appendix 1). Together, these results indicate strong support for a general relationship between increasing range size and broader tolerance breadth at a global spatial scale for a diverse terrestrial taxon (ants), even after accounting for evolutionary history. Our findings also lend further support to an increasing body of research that indicates greater vulnerability and extinction risk of thermal specialist, range restricted tropical organisms (Huey et al. 2012 , Sunday et al. 2014 , including ants (Diamond et al. 2012) , as human activities continue to rapidly alter the thermal environments they inhabit.
